Synthesis of compounds 1a-h, 2, 3a,b.
Ethyl 3-ethoxy-3-iminopropanoate hydrochloride.
[1]
Thionyl chloride (15 mL, 0.199 mol) was added dropwise to a mixture of ethyl cyanoacetate (30 g, 0.265 mol), 24 mL of ethanol (18.4 g, 0.398 mol), water (3.35 g, 0.186 mol) and diethyl ether (10 mL) being ice-cooled and stirred during 2 h. The reaction mixture was left overnight at room temperature, then treated with 60 mL of diethyl ether, crystals were filtered, washed with diethyl ether (2 × 50 mL) and vacuum dried at 40 °C to afford product. Yield 38.95 g (75%); white solid; 1 H NMR (400 MHz, DMSO-d 6 ): δ 12.2 (br.s, 2H), 4.51 (q, J = 7.0 Hz, 2H), 4.16 (q, J = 7.1 Hz, 2H), 3.98 (s, 2Н), 1.35 (t, J = 7.0 Hz, 3H), 1.21 (t, J = 7.1 Hz, 3H).
Ethyl 3-ethoxy-3-iminopropanoate.
Ethyl 3-ethoxy-3-iminopropanoate hydrochloride (3.13 g, 16 mmol) was added to the mixture of diethyl ether (100 mL) and aq. K 2 CO 3 solution (3.3 g, 24 mmol, in 50 mL of water) being icecooled and constantly stirred until complete dissolution of the substance. The resulting mixture was transferred to a separatory funnel. The organic layer was dried over MgSO 4 and concentrated in vacuo (at a temperature bellow 40 °C). Yield 1.7 g (68%); viscous oil; 1 H NMR (400 MHz, DMSO-d 6 ): δ 7.79 (br.s, 1H, NH, imine form), 6.17 (br.s, 2H, NH 2 , enamine form), 4.25 -4.17 (m, 6H), 4.13 (q, J = 7.1 Hz, 2H), 3.96 (q, J = 7.0 Hz, 2H), 3.26 (s, 1H, =CH, enamine form), 1.32 -1.28 (m, 6H), 1.34 (t, J = 7.0 Hz, 3H), 1.28 (t, J = 7.1 Hz, 3H).
Ethyl 3,3-diaminoacrylate (1a).
[2]
To a solution of ethyl 3-ethoxy-3-iminopropanoate (7.96g, 0.05 mol) in absolute ethanol (30 mL) ammonium chloride (2.93 г, 0.055 mol) was added and mixture was stirred at room temperature for 30 h. After evaporation to a half of volume the precipitate was filtered and discarded. Filrate was evaporated to dryness, treated with diethyl ether (40 mL), crystals formed were collected and dried in vacuo to give ethyl 3,3-diaminoacrylate hydrochloride. Yield 6.23 g (73%); colorless solid; mp 104-106 °С (lit. [1] : mp 105-108 °С). To the ice-cooled solution of EtONa (prepared from sodium (0.73 g, 32 mmol) and absolute ethanol (50 mL)) the hydrochloride from previous step (5 g, 30 mmol) was added. After stirring for 30 min the precipitate was filtered and discarded. Filtrate was evaporated to dryness (at a temperature bellow 40 °С). The oily residue was treated with diethyl ether (40 mL), crystals were collected and vacuum dried to give compound 1a. Ethyl 3-amino-3-(pyrrolidin-1-yl)acrylate (1d) hydrochloride. Pyrrolidine (0.22 g, 3.1 mmol) was added to the solution of ethyl 3-ethoxy-3-iminopropanoate (0.5 g, 3.1 mmol) in 4 mL of abs. ethanol. The reaction mixture was left at room temperature overnight, solvent was evaporated to give enediamine 1d.
[3]
Yield 525 mg (92%); viscous oil; 
Ethyl 3-amino-3-((4-methoxyphenyl)amino)acrylate (1g) hydrochloride.
The mixture of ethyl 3-ethoxy-3-iminopropanoate (2.04 g, 13 mmol) и p-anisidine (1.6 g, 13 mmol) in 10 mL of acetonitrile was refluxed for 20 h. The solvent was evaporated. The solution of HCl in diethyl ether was added dropwise to the residue dissolved in diethyl ether (10 mL 160.9, 159.4, 127.0, 126.8, 115.7, 62.0, 56.0, 38.3, 14.4 
Ethyl 3-amino-3-(4-(trifluoromethyl)phenylamino)acrylate (1h) hydrochloride.
Ethyl 3-ethoxy-3-iminopropanoate hydrochloride (2.7 g, 14 mmol) и 4-(trifluoromethyl)aniline (2.74 g, 17 mmol) in glacial acetic acid was stirred at 85 °С for 2.5 h. Solvent was evaporated and the resulting oil was treated with diethyl ether. Formed crystals were filtered and dissolved in 30 mL of acetonitrile. The precipitate (NH 4 Cl) was filtered, filtrate was concentrated in vacuo. Yield 0.6 g (14%); colorless solid; mp 168-170 °C; 1 H NMR (400 MHz, DMSO-d 6 ): 12.30 (br.s, 1H), 10.10 (br.s, 1H), 9.26 (br.s, 1H), 7.93 (d, J = 8.2 Hz, 2H), 7.55 (d, J = 8.1 Hz, 2H), 4.21 (q, J = 7.0 Hz, 2H), 3.97 (s, 2H), 1.27 (t, J = 7.0 Hz, 3H); 13 C NMR (100 MHz, DMSO-d 6 ): δ = 166. 7, 161.1, 138.4, 128.8, 127.7, 126.0, 124.3, 62.1, 38.7, 14.4 
3-Amino-3-ethoxy-1-(pyrrolidin-1-yl)prop-2-en-1-one (1c). [2]
Cyanoacetic acid ethyl ester (15.8 g, 0.14 mol) was added dropwise to pyrrolidine (9.94 g, 0.14 mol) being cooled in an ice bath and stirred. The reaction mixture was left overnight at room temperature, and then filtered, washed with hexane and air dried to give 3-oxo-3-(pyrrolidin-1-yl)propanenitrile. [5] Yield 15.8 g (82%); colorless solid; mp 75-77 °C; 1 H NMR (400 MHz, DMSO-d 6 ): δ 3.91 (s, 2H), 3.37 (t, J = 6.7 Hz, 2H), 3.30 (t, J = 6.7 Hz, 2H), 1.91−1.83 (m, 2H), 1.83−1.74 (m, 2H).
S5
Gaseous HCl was purged through the suspension of 3-oxo-3-(pyrrolidin-1-yl)propanenitrile (5 g, 36 mmol) in 6 mL of ethanol and 5 mL of diethyl ether being cooled in an ice bath and stirred during 4 h. The reaction mixture was left at ambient temperature overnight. Then 100 mL of diethyl ether was added, the resulting crystals were filtered, washed with diethyl ether (2 × 50 mL) and vacuum dried at 40 °C to afford 3-amino-3-ethoxy-1-(pyrrolidin-1-yl)prop-2-en-1-one hydrochloride. The resulting crystals were added to the cooled mixture of aq. solution of K 2 CO 3 (12.42 g, 90 mmol in 50 mL of water) and 150 mL of ethyl acetate and thoroughly stirred until complete dissolution. The resulting mixture was transferred to a separatory funnel. The separated organic layer was dried over MgSO 4 and concentrated in vacuo (at a temperature bellow 40 °C) to afford 3-amino-3-ethoxy-1-(pyrrolidin-1-yl)prop-2-en-1-one. Yield 5.1 g (77%); viscous oil; 1 H NMR (400 MHz, CDCl 3 ): δ 7.98 (br.s, 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.47−3.54 (t, J = 6.9 Hz, 2H), 3.40−3.47 (t, J = 6.9 Hz, 2H), 3.22 (s, 2H), 1.92−2.00 (m, 2H), 1.82−1.92 (m, 2H), 1.29 (t, J = 7.1 Hz, 3H).
The resulting substance was dissolved in 7 mL of methanol, NH 4 Cl (2.52 g, 47 mmol) was added and mixture was stirred at room temperature overnight. Undissolved ammonium chloride was filtered and washed with isopropanol (2 × 20 mL). Filtrate was concentrated and treated with diethyl ether (60 mL), the resulting crystals were filtered and vacuum dried to afford 3-amino-3-ethoxy-1-(pyrrolidin-1-yl)prop-2-en-1-one (1c) Enediamine 1c hydrochloride (2.4 g, 12.5 mmol) was added to an ice-cooled solution of sodium methylate (0.288 g, 12.5 mmol of sodium in 10 mL of methanol) and stirred for 15 min at room temperature. The reaction mixture was cooled to 0 °С, the precipitate was filtered and the filtrate was concentrated (at a temperature bellow 40 °C). The residue was treated with diethyl ether, crystals were filtered and dried in vacuo. Yield 1.69 g (87%); beige solid; mp 170-171 °C; 
3, 3-Diamino-1-phenylprop-2-en-1-one (1b).
Gaseous HCl was purged through the suspension of 3-oxo-3-phenylpropanenitrile (7.09 g, 49 mmol) in 10 mL of methanol and 10 mL of diethyl ester being cooling in an ice-bath and stirring during 4 h, the reaction mixture was left at ambient temperature overnight. Then 100 mL of diethyl ether was added, crystals were filtered, washed with diethyl ether (2 × 50 mL) and vacuum dried at 40 °C to afford 3-amino-3-methoxy-1-phenylprop-2-en-1-one hydrochloride (8.1 g, 78%). The resulting crystals were added to a stirred ice-cooled aq. solution of Na 2 CO 3 (10 g in 100 mL of water) and stirring was continued for 30 min. The crystals formed were filtered, washed with cold water and dried in air to afford 3-amino-3-methoxy-1-phenylprop-2-en-1-one. Yield: 5.82 g (67%); beige solid; mp 106-107 °C; 
S6
The mixture of 3-amino-3-methoxy-1-phenylprop-2-en-1-one (3 g, 17 mmol) and 7M NH 3 in methanol was autoclaved for 30 h at 60°С. After cooling to room temperature the resulting mixture was concentrated and treated with diethyl ether (30 mL), crystals were filtered and recrystallized from acetonitrile (20 mL). Yield: 1.8 g (65%); colorless solid; mp 188-189 °C (lit. 
2-Bromo-1-fluoro-4-nitrobenzene (2a).
Sodium nitrate (20 g, 0.235 mol) was added to 200 mL of concentrated sulfuric acid under stirring and cooling with an ice bath. Fluorobenzene (20 g, 0.21 mol) was added dropwise (at a temperature bellow 10 °C). After 2 h the resulting mixture was poured out into crushed ice and transferred to a separatory funnel using EtOAc (2 х 100 mL). Organic phase was washed with sat. aq. NaHCO 3 (50 mL) and brine (50 mL) and dried over MgSO 4 . After evaporation of solvent the residue was distilled in vacuo to give 1-fluoro-4-nitrobenzene. Yield 16.7 g (57%); yellowish oil; bp 94−98 °C (15 mmHg) (lit. [7] bp 90−92 °C (13−14 mmHg)); 1 H NMR (400 MHz, CDCl 3 ): δ 8.25-8.34 (m, 2H), 7.19-7.24 (m, 2H). Bromine (18 mL, 0.19 mol) was added dropwise to the mixture of iron powder (0.20 g, 3.6 mmol) and 1-fluoro-4-nitrobenzene (16.6 g, 0.12 mol) being stirred and heated at 140 °C during 10 h. The second portion of the iron (1 g, 18 mmol) was added and the mixture was heated further at 140 °C for 6 h. After cooling to the ambient temperature the resulting mixture was poured out into water with sodium sulfite and transferred to a separatory funnel using Et 2 O (2 × 100 mL). Organic phase was washed with sat. aq. Na 2 SO 3 (50mL) and brine (50 mL), dried over MgSO 4 and concentrated in vacuo. The residue was treated with hexane (50 mL), the resulting crystals were filtered and air-dried. Yield: 17.7 g (67%); pale purple solid; mp 58-60 °C (lit. 
4-Chloro-5-iodo-2-(methylsulfanyl)pyrimidine (3a).
2-Thiouracile (10 g, 0.078 mol) was mixed with aq. solution of sodium hydroxide (6.24 g in 55 mL of water), then methyl iodide (5.5 mL, 0.088 mol) was added. The resulting mixture was stirred at ambient temperature for 16 h. The resulting solution was acidified with glacial acetic acid (4.5 mL), formed crystals were filtered, washed with cold water and air-dried to give 2-(methylsulfanyl)pyrimidin-4(3H)-one. Mixture of 2-(methylsulfanyl)pyrimidin-4(3H)-one (4.3 g, 0.03 mol), iodine (9.15 g, 0.036 mol), sodium hydroxide (1.5 g, 0.037 mol) and water (23 ml) was stirred at 80 °С for 7 h. After neutralization with acetic acid the resulting precipitate was filtered and recrystallized from S7 ethanol to give 5-iodo-2-(methylsulfanyl)pyrimidin-4(3H)-one. Yield 6.98 g (87%); colorless solid; mp 210-211 °C (decomp.); 1 H NMR (400 MHz, DMSO-d 6 ): δ 8.31 (s, 1Н), 2.46 (s, 3Н).
Mixture of 5-iodo-2-(methylsulfanyl)pyrimidin-4(3H)-one (6.98 g, 0.026 mol) and phosphorus oxychloride (12 ml, 0.13 mol) was refluxed during 3 h. Reaction mixture was poured into crushed ice, the resulting precipitate was filtered, washed with cold water and air-dried to give compound 3a. Yield 6.94 g (93%); colorless solid; mp 60−62 °C (lit. [9] mp 63−64 °С); 1 H NMR (400 MHz, CDCl 3 ): δ 8.69 (s, 1Н), 2.55 (s, 3Н).
4-Chloro-5-iodo-2-(methylsulfonyl)pyrimidine (3b).
A solution of m-chloroperbenzoic acid in dichloromethane (prepared from 5.52 g, 16 mmol of 50% aqueous m-chloroperbenzoic acid and 150 mL of dichloromethane) was added dropwise to a solution of 4-chloro-5-iodo-2-(methylsulfanyl)pyrimidine (2.0 g, 7 mmol) in 50 mL of dichloromethane. The reaction mixture was left at ambient temperature for 48 h. The resulting mixture was washed with saturated water solutions of sodium thiosulfate (2 × 50 mL), then sodium bicarbonate (2 × 50 mL) and brine (30 mL). The organic layer was dried over MgSO 4 and evaporated to give compound 3b. Yield 1.78 g (80%); colorless solid; mp 141 °C; Org. Chem., 1956, 21, 934. (9) Sakamoto, T.; Kondo, Y. Chem. Pharm. Bull., 1986 , 34, 2719 . 
